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(57) Abstract 

A novel protein DERP2 originating in human hair papilla cells and having an effect of regulating the growth of hair; and a gene derp2 
encoding the same. The gene derp2 encoding the novel protein DERP2 having an effect of regulating the growth of hair can be obtained by 
cloning from a cDNA library originating in human hair papilla cells. Because of having an effect of regulating the growth of hair, this 
protein is usable in developing hair growth promoting agents, etc. 
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^»CDj5KS*8Bffl-r5«tESWT*«fageRDERP (dermal p 
apilla derived erolein) 2, & €> lw@EfiBK£ii- h't5l£f d e r p 2 

th€i©^ai:ii- asanas. ^?LBi«jia. a«63faiiia4s«kixj!siiiffljia«<?) 

uiA»»&MTl>5. 7 > H o >tt^0J*£ WHISTS »*>Sg£ §9 ^T* 
_,j ^ ^--fe*^iS%^LT^5 Z t. £ eK^SLSffljafcfcttST > FDy'x 
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if saia k t ^-(Diife^ &ai#-r s n t k % s . 

^T^gSKD ERP2©#St, HtSlfifd e r p 2 ©J&MCJdt 

HI 5, *%0Jtt> (a) K?'J#^ : 1 (CMW7 5 7 HIE5!Ij&> ^^5161, 
(b) I2?'J#^ : 1 ©75 yKETOfcfc^T 1 L < ttM®7a y Wtifi 

*tMB*Wf ageHfcM'f a fewir&^o $ £fc*fS9ni. (c) ia?'j#^ : 

*%P|T*^5DERP 2tt. iE#]##l i'^-T «k O \Z± 3 4 5 7$;1JSS* 
SftS^fi 3 7 +n h > (kd) ©®eRT*&&„ ^-©7 5 /SEE5'J±© 
4*«£LT, i$zktt7 5 y BEKfctf HH##1£»ffiljlf TB* 6n5 CI b> Hi® 

a h © - a T- * s t it ft £ ft s . 

t> o--3(D*%BJT'*S d erp2lt E5>JS# 2 CitJ: 5C1 03 
5±iS*f (b p) ^b&3itfi^T*&5. 

itfc : fderp2«, h h ^?LMiiSl±l*© c D N A y <i 7 y U -fr b , git 
£^$t^^:c DNAWttLTllt5:t* ! T'tS. #§SW#e> #£/B Lit 
cDNA7i'7'7 l J-li, Messenger b©:£i£ (Br. J. Dermatol. 1 14. 425, 198 
6)tetEoT#HILfc k h€?LMfl&fr b-f&M&^&K&o Tfi&ttiLfcmRNA 

S©mRNA^7ClCLTfcl^^(3c D N A £ MSST S £ <h J&*T€T 5. 
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m (Okubo el al. , Nature Genel.,2, pi 73, 1992) fc«k5, ilte^ ©36£IS££ 

t h^AlilllliiaS*©mRNASIffflt a^&<Hlfi»*TBB8aS-a:fc^^ 

A^J$*ff tjfcft, ftPJMUMb o I tUffltmmB a m H I T'W3"6. SK^ 
t7$-\td a ^7 --fc*H14£>*JlS£?i±£: LxmUtS fttztz®, Mb o I 
©Kflftffi*iJT*a r G A T C J ©A»i^^f;MfcSnttJ5. ffi^TMboI 

T*l|S^$1*fc*j«i:ttR?*fil©*SBifi«ft B'amH I «8»rg|5&£ 1 >rffiti\r% 

cDNAflS^K&lBamHIigME^Stftli. ^©SPte feSJUrT So B 
amHItMboltt FGATCj & S fc 5, El — L» 

7'J-H §mRNA®3' $$©# U AfiBteA* £ » ^©5' AH BR fl- 0 5 £ S 30K 
G AT Cfc*ftgE£J#Hi£T36Mfc£T©ffitt££AyT?U5. £K3' *Jgc 

■ c DN AWifi-©£ifiS6E?!l*tt5£"f S. £ 0 «fc "5 LT«fej£ £ nfcflrJtffifllfcW 

-ts c dn AisfH-^, suf^ft ta*?$nfcna*ftAft©>f e>»ofliBstia^ 

#M#£te.Lfg3r?££5gfi£L, 7 8 9ffl0*&*SI*.tt4© c D N AffiftOfi 

£# 3 / 7 8 9 TSofccDNAliM'^, t h € ?Lffi»II&Tifi53££ U T V» 5 itfc 

±12c DNA»rH-W:fltrasLfc£*50, m R N A © 3 ' SS©-g|S0ffittL]&>^ 
T*^£^o ^iT*5E?it6liaS!«« (KT 3 ' Wit) ©ME?'Jti$B£7tlC 
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IT, i||cDNA?:lll/fc. 

Sit, ±IH3' WM-|*3©iE5>J**TSiSa»:fi*©* , J=f?i'l/*5 1 Ht^^ 
n6*^5'f"7-tttPCR*ff7fc. f ©i^*> fil. 5kbODNA0rJt 
fcmRNA^iiil, jD->T»;?tt*tB*^3tt05' R A C E * y h 

Sffl^s^tt«toT't>ff'5 3:i*«."e#a. S6i::nttifc. ±12 3* $rtf-£ 
y d — 7* <t lt, ±tst h«&M££te€¥L8iMc dnam^'J-s, 

1 2 ^n->iiiiT, *nfn© c dn AK/fH-cDmssa^j^^^-r?) iic±. 

iajiJOiSBSff ofc. ^CDE^iJ^ti — "3<z>£6K»IRffitt (Open Reading F 
lame, ORF) £JL^fc*U :®»gf Sd e r p 2. fcite^K 3 - K 
iei^DERP 2i^«lfc. 
Ifi^d e r p 2 tt, ®y§fc1f *-*J-«fc*-»«fcfc£^ffl*lfc*a 

Ifft*©y5X5 F («y. p BR 3 2 2, pUC1.18f©l) , tt^SS* 
0ZfyX 5 H (#K pUBl 10, p C 1 9 4 -tOffi) . H 
(#K pSH19f©l) - *&l:njf l Jt7 7-y^Uhn«)-fj^^7i' 
->-7Cm J^^citt^^ jl^£#?iJffiT#s. fi*ftAl:i8l/Ttt, 

^ot-^-s^aE-r-s. ffflts^Dt-^-it fg^tjsuTagsR-rn 

SnSi^CttS P O^Dt-^-Stf, S±)J«»«T»*»^»c:ttPHO 

5 y Pt _ ;5 ,_ i G A P t-*-, ADH^Dt-^-i*!, 
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D E R P 2 ©%^©|!SllfiJfflT§?>«^i: IT«. X-vx U h7SlTS2.Es 
cherichia coli 0&aS£E. A'^J^SIT & SBacjiius suMjJisCD&ffiffi**. 

,>- bTtt Saccharomvces cerevi s iae 0&aj§t%> <h L T C O S - 

7*fflBS, CH0Il@^^||Tf5. ±M*$*^*-£ffl<^T?H£*fflIia£ 

NATStlH g2^J#^2{3StfcDNAE^J^0ffi^('S^6-r, #%$0f£ 

±K<7)DNA£gcDiIgte, ite^ d e r p 2 0DNAgS?iJ£ 9 0 %^±<Z)f@ 

U^XtSgSiLTH jI®0&#T (AUtfDIG DNA Labeling kit, 1- 
ij VWW AfctfiCat No. 1 1 75033) T 7 □ - 7 £ 5 ^ t fci§£ fc. 3 

2t:0DIGEasy Hyb*£$ (^- U WW AfrSKat No. 1 603558) #T 

/W $W 50*000. 5XSSCilI (0. 1% [w/v] SDS 

£^tf) >>^>£MT ( 1 X S S C«0 . 1 5M NaCl, 

0. 0 15M 2J^>mj- h U £AT'&3) T-0it1f >A-f :/ U V^M- '> a > 
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T. fifi'? d e r p 2 t/W^'J XT5g«Tftntf ±l». 
Sfc, ±f2<D^£<iH5^d e r p 2 tffllPlttCS V^SftJtfi'F't^- h* $ 

Ttt. ->> (Gly) £7o U > (Pro), Glyt75-> (Ala) 
£ A* U > ( V a 1 ) , D^y> (Leu) t -f V □ -1" ~> > (I 1 e ) , 
^5>g? (Glu) £^JW*5 > (Gin) , 77/'i74 : >il (Asp) t77 
A5=¥> (A s n) , (C y s ) <h 7. Uj-~> (Thr) , Thri 

-feU > (S e r ) i&BAl a , U v> (L y s ) t7J^-> (A r g) , ^ 

DERP 2j^%S©jSg*«ffllT*«ffi*WbTl»*^t^6, itfc^d e r 

tmmznz. ^<Dtztb.. sfcae^wsBSssiffiTsfcii^D e rp 2 

d e r p 2^I61DERP 2 tt, £ ©flSte^SStttoKO&SSfcflifllTS - £ 
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^JAtf, itfc^d e r p 2 ®fi?38£fc* Hftfc#i6E3 
•Br, Jt'fi^d e r p 2 <Df£3Eft£ P C R$0M3fc#ffi"ClfttH-r S - t C«k 0 , 

aftuSKroae^aa^^Asftsssd^s^^^Tts. sfc. derp2h 

£ 5 fc ft co ft & 0 Jgffi 

m&fife* c DNACOtttB^c DNA0mSE?'JCD^^^tt> 

^ftltSIf iCt^TSf^aroSl^ffi (Molecular Cloning, 2nd. ed. , Cold 
Spring Harbor Lab. Press. 1 989, ^Ofl&ysMfct t3T«ip«&:£fc£«ttUfc 

USSfO I£f d e r p 2 □ 

1) &%&mm<Q &mt&m 

t h%?LSg«IIStt. ttHfAUtt (3 030 cDf£€g|$8!£<7> ; &&^£>Messenger 
e.O^S(Br. J. Dermatol. 1 14, 425, 1986) fcft o T #H b . ig^L/io 
TSPA^€ILIl&lRt) 12%WW« (FBS) £gs flQ LfcM E MM 

$Anfc->t-H:ISIt. 5%C02/95%air, 37t;GDC02<>* 
a >C-^-^T7 0|HI«*bfc. ^¥L»b77 h ^'D^T. LT£itM£. 0. 
0 5 % h.U 7°->>- 0 . 5 3mM E D T'A»«*-ffl ^T@JR U fc. ^St 
ftSHfflISttH«tl!!T«ft8*SfT^, »tt4ISg*5.J:tf 5@g©»]IIS£:£»K:ffi 

2) ae^ ©»»IByJO«^ 
th^MES^CmRNA^iSiLT, (Okubo el al. 

Nature Genet. , 1992. 2. pl73) tfi£l», 3' *fflc DNA7< ^7 U-SMl 
fc. £&7-f 75 'J->&>5a&f£fcfc 7 8 9<B©*Btfc*.#£8&L. cDNA£R# 
©ffiSE?«JSj*3£Lfc. ia^J^^^ttDNA^-7X>-y-- (ABIMPRISM377) 

7 8 9 ffl©iia*£;L#f ©SDN AWJT-056£«&£#flrLfc*S£. S5 1 0£ 
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3) &m- 1 SStr c DN A^M"©^ n-~>if 
ffifll- 1 S^tf c DNAWH'CJ' □-^^SWTO^fell^OtTofc. S "f , 
1 ©-«#£i»ffi»££ftS* , J^**l' ; *'* 1 l N * ($ 1 B©E*J- 2) *. 
DNA^fiSi (ABmSS380B) T'StfLbfCo #<^T\ 7 A 5^7 7 - v * D - ~ > 
VKtZ- (ADR2) ©c DNAJf A»ttifi^©BE9J*#-r**U=f^^ 
? K (HlHOEyj- 3) ADR2^i7n-i>^^ 
-its, Human Brain cerebral cortex 5'-STRETCH cDNA library (0D>x 
^5*7h U-XtS)5^Si BE — 2Ct'J rf ? ^ ^- 5 1 F £ E ?'J - 
3 <D*U3* $ V^9^^^y^ V-'tt. $b(I^^5LA PCR Kit Ver.2£P 
CRD-VJW^5-MP (i»mt)SJS5iSa) fcffl^T. JUTOPCRM 



cDNA 1 ibrary 10 8 pfu/ml) 5^1 

10XPCRA* 7 7 - (25mM Mg+ + Z$tS) 5 At 1 

2. 5mM dNTP U I 

10 wM E#l- 2 2m I 

lO^M E?'J- 3 2/i 1 

7fc 34. 5 Ml 

LA Taa*' 'JJ7-f 0. 5 ^ 1 



P C RIM 9 4*CT2###&, 9 8tT2 0#l1S^^t < 6 8 *C 

ST— 1 "C/2g>©ii£Ti'&2?U 6 8fC3ir««rL, SC 7 2'CT 1 0 ftm 
3 0 §» 0 £ LTff o &. 

±E#ftfc£D, E?'J- 1 5tT5DN AWfr (fil. 5kb) 
(IS-frfe (120). 

4) &gK?im5£ffl^7* -^©1*7*7 o-->^* 

3) TJHiLfcbNAWfH-*. 7^D-^y;i/ffifi*Si T# 
A> FS-&try;u*« 0 tH Lfc. 7^o-^y;y^ e>ODN ABfM-©«iUi t»IH 

te, GENECLEAN II Kit (AW * 1 0 1 }± II) Srffl^Tff^fc. 
:©}iaiMlfcDN ABTrtf-£> ifiSEfllftfcffl'S £ 7-pGEM-T (7d*#*± 
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W 9 a-->^'Vtz (S3!) . Ligation»atf4^*5DNA Ligation K 

it Ver.2 (SMSS) ^T<£>!&J&T" 1 6tTl. 5 B^K^ •£ fc. 

JrttBfBSL/itDNAKM" 1 m I (50ng) 

pGEM-T iMl(lTng) 

tK 3m 1 

Ligation/^ <>mJ 

±IS£)S&tf)?£$£ffl^T, ±mMK 1 2«IDH 5 <DMWfcWk*ft-otzo K% 
$e^^^7 >tf~>U > (Amp) 50(ig/ml. 5-Bromo-4-Ch 1 oro-3-i ndo 1 y 1 
_ jg -D-gal actos ide 4 0 p. g/m 1 , I sopropy 1 - J3 -D-Thio-Galactopyranos ide 1 
0 0 a M$tft5L B^iW'^l'-x-f >?L. 3 7 t:T'-Bfeigg Lfc. 

_t I B ^ U — hlZ&^iLtzZi D~-£ 5 0 n g/m ICAmp £^tJL Bii£#ig 
ilOml 7 < CT-!fttg3£U >I<k#S£fCcfc Tlfr^lftfct. 

QIAprep Spin Plasinid Miniprep Kit (*7y>tt§!l) Tlix.DNA§ftSL 

5) DNAJgrJtO&SBe^J©^ 
^SIB^J^^('ttDNA->-i7X>it- (ABItt^PRISM377) Srffl^, 3^ * 

V-£*-*>^feTifi«0£ttglE5>ISfcJ£-Lfc (35 4 0) . 

^/?d->©c DNA©tsiEJ^iw^3iist. ysRsaiEyjtfEyj 

- 2&tfE?0- 1 WS^E^'J- 2 <D±WLtotiLi£fv'VK ft Z-tfrZ* IWfTS 
Mfi^d e r p 2ifii7 □ > tlfc H t *WBUfc. 
Sic DNAtt3 4 5 SSi 0 (DERP2) 

MKIWI Dreading f raroeTiUlt □ FV^tBSLfc^t^S. ^I£c DNAWrfr 

MM 1 ^?LElMroin&?&£ 
1 ) #[D E R P 2 ^7°^ Hia#OBISl 

9 
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&#n*W* m$ft) Kft^Tfl^Lfc. DERP 2©75 /»K5»I0-SR&£ 
tr^^H (JB1B0EM-4) K -> >-feit-r "tf — (ABI&R) 

iUfc. £©}JiMO. 5mg^^it+* (Kb 1 : J W, 1 Oft, «#g|S& 
TCSAbfc. *0IIJfcgE& 1 4, 2 8,4 2 B % H * OJrtK HTH t 
Sfr^. JBEftJ8)&>5 5 2 B @ K±]fil*8lS t fc. ft jfii fit j&> !E> » M7>^~^ 
A^flr&lcJ; I gG®#£MU ^ei;yDf^>At77D-x*7A, 
ftlitiiifi^^ FlSft*5A^ffl^T77^ -»S£fr^, #tfC#S 

W&iaftSKftLfc. dWJnftte, in vitro ^UtR ->7 x A C/D*#tt«) 
*ffl^TSBR£jfcL£D E R P 2 fc#SWfc*S£Lfc. ^ILIIMSrlm 
M S D Sjg*fc»»LTH«UfcgeH*»tK#lE-f S 3 7kdfflifi«t^ 

2 ) jSDERP 2 ^73=- Hia#*ffl ^fc^ 51slM©ia#:?fe& 

mi&m IT* ft Mi%%Ltz3i%mMMZ* S^^tWt-^^-f H (Nunc) 1:1. 
5 x 1 0 4 c e 1 1 s /w e 1 1 t &*«fc -5 tltll/. 1 2 % F B S Lfc 
MEMSltf. -fftig^Lfc. ig«l&£L, M£4 %/^*;i^7;Uxh 
F-0. 2 5S5Tween2 0Sffl^T^lTl 5»HI£l/fc. ^n£inDE 
R P 2^7°^ Ftfi#5 m g/m 1 T41C. -ftllt, Sfc tftf^Xtift? Ify 
h I gGilt#4El;$tfcft, AEC staining kit (->^"7tt«) T'%fe$i±fe. 
^0gS^I5|liibf;. 2fe¥LIg»IIIS©«Bia©*Jl'#*7 (ER-Golgi©ffl«) 

M#J2 RASMUS K*s ft Sd.e r p 20f££ 

mm<D?3mTftMLfz%vkmm%femm%®. (3 4?) ^Mfi&©%?LsiM 

fftlliOiRNA^iHilfc. fiiRNAUgS. DNaseKGibco BRL) 
U-yh (U) TMLM, 01 igo(dT) 12—18 Pr iraer (GIBCO BRL) &=fc 
tfSuperscriptll (GIBCO BRL)£fflV»T, Superscr ipt 1 ISstf© 7 □ h 3 -)l/ Kffi 
lr>. cDNA^SLfe, lOcDNA^IiiL DNA^I (ABI&S3380 
B) T£/&b£d e r p 2 ftgWfc:/ "7- (H? 1 H©S2?'J- 5 ££1*6) * 
fflUT, ii4 0« li LTttTO P C R SrfTofc, 
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cDNA 40ng 



Ex laq buffer (Takara) 



X 1 



dNTPs (Takara) 



0. 1 6raM 



[a-32P]-dCTP. (NEN) 



590kBq 



Ex Taq (Takara) 



2 U 



E*J- 5 



0. 2tiM 



SS^'J- 6 



0. 2m M 



PCRt-f^JHt 9 4T:T~2ftmi)m'&, 9 4"C30#. 60t30t, 72 
X: 1 1 8 1M ? ;|,t& 0 ig b fco 

BAS- 2000II (7-/7^AA) (IT, iliSnfcd e r p 2f frt 
® 0 jA*n7cfel^ig*S!l^l-^. d e r p 2mRNAStt» $! £ L tc tik §S £g £ if 
igM^rodCTP^-ffiTffilElg, faM?p£ LTJl^fcLibosomal protein S26tC 

B&£lt®tbT, de rp2mRNA©51l^il*-3fe. 

MM 3 xT. hX>n XfflU^^Site^d e r p 2 O^SMfc. 

$MI»J 1 ^ttM3=£/§#fH4 (38?) %%g|5S*W^?L 

giM£#i£igSL7Co 5 [5]@CDS«£> 2X105ce 1 1 s / 6 c mv 

hXxD>^Mii!l (0, 1 0, 5 0, 2 5 0 nM) tatfeLT. 2 
4-7'2»IIS6l:«*lfc. tg«l&£&, M£PBS (-) Tftf L, ± 
RNA&ttttiLfCo £ffi0U©5) tBStl/Tn|LftcDNA40ngS» 
Stl, K?'J- 5 43 ot Z^ga^'J - 6 S^7'f7-tl/T < £*2 0 m 1 TKTOP 
CR£frofc. 

cDNA 40ng 

Ex taq buffer (Takara) lx 

dNTPs (Takara) 0. 5mM 

Ex Taq (Takara) 1U 

SE^'J- 5 0. 5 /z M 
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EJII-6 0. 5aM 

PCR^^^JHi, 9 5X:X*2ftmnm, 95t30#, 6 0 , C3 0#, 7 2 
r 1 2 3 Oilbfc.. 

tc%%lz£K>. ^MMKfcttSilfc^ d e r p 2 <D%M#ifjDT & - 

E50-ltt, t h€?LffilHlia^6*^fiie>0*ffit«t 0 liens 3 ' «cD 
NA7-f ^5 3/7 8 9 ©8gT5lB£ftaDNA«itf-0Jfi2ffi#l& 

BE9U — 2 tt. E?'J- l ©— W#0i8*fflffiiB<0Ey | J£^t\ 

E^J- 3tt, 7A^77- > ! i7P-->^^^^-cDc DNAjfApPifi^COE 

E?'J-4tt. tnDERP 2^^?-Hta#S:MiSl-rafe.«6KffifflLt. DERP 

E5U-5tt, d e r p 2 4 P CRTifiTSftftoaf^J-pftS. 

E?'J- 6 ft. d e r p 2 * P C R TJiffif § fc * ©BBfl-EElT* 4 . 

fg 2 B] « , E^'J- 1 £^&c DNA7^^7'J-l:Mt5P CRSit. 

^3 0li, £ - yV^V ^-pGEM Tt ilfi^d e r p 2§a^li57^ 

H5B(t £nD E R P 2 Fifttt.fcfflUT. MigS L£^?UJiM£ft 

■ a*0€¥LSIWIBS"e©. ilfc^d e r p 2 ®32£g£Jtlfc LfcHS^T. 

I7 0«, #ffi»£®'r* h^TD>«#aTTffl, itfc^d e r p 2 «M 
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@H m % 

SEQUENCE LISTING 

<110> TAISHO PHARMACEUTICAL CO. , Ltd. 

<120> Dermal Papilla Derived Protein 2 

<130> P482 

<150> JP 1 0-1 48579 

< 1 5 1 > 1998-05-29 

<160> 3 

<210> 1 
<2 1 1 > .345 
<212> PRT 

<213> Homo sapience 
<400> 1 

Met Leu Ala Ala Arg Leu Val Cys Leu Arg Thr Leu Pro Ser Arg 
5 10 15 

Val Phe His Pro Ala Phe Thr Lys Ala Ser Pro Val Val Lys Asn 
20 25 30 
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Ser He Thr Lys Asn Gin Trp Leu Leu Thr Pro Ser Arg Glu Tyr 

35 40 45 

Ala Thr Lys Thr Arg He Gly He Arg Arg Gly Arg Thr Gly Gin 

50 55 60 



Glu Leu Lys Glu Ala Ala Leu Glu Pro Ser Met Glu Lys lie Phe 

65 70 75 

Lys He Asp Gin Met Gly Arg Trp Phe Val Ala Gly Gly Ala Ala 

80 85 90 

Val Gly Leu Gly Ala Leu Cys Tyr Tyr Gly Leu Gly Leu Ser Asn 

95 100 105 

Glu lie Gly Ala He Glu Lys Ala Val lie Trp Pro Gin Tyr Val 

110 115 120 

Lys Asp Arg lie His Ser Thr Tyr Met Tyr Leu Ala Gly Ser He 

125 130 135 

Gly Leu Thr Ala Leu Ser Ala He Ala He Ser Arg Thr Pro Val 

■ ho 145 150 

Leu Met Asn Phe Met Met Arg Gly Ser Trp Val Thr He Gly Val 

155 160 165 



Thr Phe Ala Ala Met Val Gly Ala. Gly Mel Leu Val Arg Ser He 
170 175 180 
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Pro Tyr Asp Gin Ser Pro Gly Pro Lys His Leu Ala Trp Leu Leu 
185 190 195 

His Ser Gly Val Met Gly Ala Val Val Ala Pro Leu Thr He Leu 
200 . 205 210 

Gly Gly Pro Leu Leu He Arg Ala Ala Trp Tyr Thr Ala Gly He 
215 220 225 

Val Gly Gly Leu Ser Thr Val Ala Met Cys Ala Pro Ser Glu Lys 

230 .. 235 240 

Phe Leu Asn Mel Gly Ala Pro Leu Gly Val Gly Leu Gly Leu Val 
245 250 255 

Phe Val Ser Ser Leu Gly Ser Met Phe Leu Pro Pro Thr Thr Val 
260 265 270 

Ala Gly Ala Thr Leu Tyr Ser Val Ala Met Tyr Gly Gly Leu Val 

275 280 . 285 

Leu Phe Ser Met Phe Leu Leu Tyr Asp Thr G.ln Lys Val He Lys 
290 295 300 

Arg Ala Glu Val Ser Pro Met Tyr Gly Val Gin Lys Tyr Asp Pro 
305 310 315 

He Asn Ser Mel Leu Ser He Tyr Met Asp Thr Leu Asn He Phe 
320 325 330 
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Met Arg Val Ala Thr Met Leu Ala Thr Gly Gly Asn Arg Lys Lys 
335 340 345 

<210> 2 
<211> 1035 
<212> DNA 

<213> Homo sapience 
<400> 2 

10 20 30 40 50 60 

atgttggctg caaggctggl gtgtctccgg acactacctt ctagggtttl ccacccagct 60 

ttcaccaagg cctcccctgt tgtgaagaat tccatcacga agaalcaatg gctgtlaaca 120 

cctagcaggg aatatgccac caaaacaaga attgggatcc ggcgtgggag aactggccaa 180 

gaactcaaag aggcagcatt ggaaccatcg atggaaaaaa tatttaaaat tgatcagatg 240 

ggaagatggt ttgttgctgg aggggctgct gttggtcttg gagcattgtg clactatggc 300 

ttgggactgt ctaalgagat tggagctalt gaaaaggctg taatllggcc tcagtatglc 360 

aaggatagaa ttcatlccac ctatatgtac ttagcaggga gtattggttt aacagctttg 420 

tctgccalag caalcagcag aacgcctgtt ctcatgaact tcatgatgag aggctcltgg 480 

gtgacaattg gtgtgacctt tgcagccatg gttggagctg gaatgctggt acgatcaata 540 
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ccalatgacc agagcccagg cccaaagcat ctlgcttggi tgctacattc tggtgtgatg 600 

ggtgcagtgg iggctcctcl gacaatatla ggggglcctc Uctcatcag agclgcatgg 660 

tacacagctg gcattgtggg aggcctctcc actgtggcca tgtgtgcgcc cagtgaaaag 720 

tttctgaaca tgggtgcacc cctgggagtg ggcclggglc tcglctttgt gtcctcattg 780 

ggatctatgt ttcttccacc laccaccgtg gctggtgcca ctctttactc agtggcaatg 840 

tacgglggai tagttctttl cagcatgtlc ctlclgtatg atacccagaa agtaatcaag 900 

cgtgcagaag tatcaccaat gtatggaglt caaaaatatg atcccatlaa ctcgalgctg 960 

agtatclaca tggatacatt aaatataltt atgcgagltg caactatgct ggcaactgga 1020 

ggcaacagaa agaaa 1035 

<210> 3 
<2 1 1 > 1268 
<212> DNA 

<213> Homo sapience 
<400> 3 

aactgcgagg cgaaggtgac cggggaccga gcattlcaga tctgclcggt agacctgglg 60 
caccaccacc alg ttg get gca agg ctg gtg tgl etc egg aca eta cct tct 112 
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Met Leu Ala Ala Arg Leu Val Cys Leu Arg Thr Leu Pro Ser 
1 5 10 

agg gtt tic cac cca get ttc acc aag gec tec cct gtt gtg aag aal 

Arg Val Phe His Pro Ala Phe Thr Lys Ala Ser Pro Val Val Lys Asn 
15 20 25 30 

tec ale acg aag aal caa tgg ctg tla aca cct age agg gaa tat 

Ser He Thr Lys Asn Gin Trp Leu Leu Thr Pro Ser Arg Glu Tyr 

35 40 45 



gec acc aaa aca aga alt 
Ala Thr Lys Thr Arg He 
50 

gaa etc aaa gag gca gca ttg gaa cca teg atg gaa aaa ata tit 

Glu Leu Lys Glu Ala Ala Leu Glu Pro Ser Met Glu Lys He Phe 

65 70 75. 

aaa att gat cag atg gga aga tgg til gtt get gga ggg get get 

Lys He Asp Gin Met Gly Arg Trp Phe Val Ala Gly Gly Ala Ala 

80 85 90 



ggg ate egg cgt ggg aga act ggc caa 250 
Gly lie Arg Arg Gly Arg Thr Gly Gin 
55 60 



gtt ggi ctt gga gca ttg tgc lac tat ggc tig gga ctg let aal 

Val Gly Leu Gly Ala Leu Cys Tyr Tyr Gly Leu Gly Leu Ser Asn 

95 100 105 

gag att gga get att gaa aag gel gla all tgg cct cag tat gtc 

Glu He Gly Ala lie Glu Lys Ala Val He Trp Pro Gin Tyr Val 

110 115 120 
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aag gal aga alt cat tec acc tat atg tac tla gca ggg agt att 
Lys Asp Arg He His Ser Thr Tyr Met Tyr Leu Ala Gly Ser He 
125 130 135 



475 



ggt tta aca get ttg tct gec ata gca ate age aga acg cct gtt 
Gly Leu Thr Ala Leu Ser Ala He Ala He Ser. Arg Thr Pro Val 
140 145 150 



520 



etc atg aac ttc atgatg aga ggc tct tgg gig aca att ggt gtg 
Leu Met Asn Phe Met Met Arg Gly Ser Trp Val Thr He Gly Val 
155 160 165 



565 



acc ttt gca gec atg gtt gga get gga atg ctg gta cga tea ala 
Thr Phe Ala Ala Met Val Gly Ala Gly Met Leu Val Arg Ser He 
170 175 180 



610 



cca tat gac cag age cca ggc cca aag cat clt get tgg ttg eta 
Pro Tyr Asp Gin Ser Pro Gly Pro Lys His Leu Ala Trp Leu Leu 
185 190 195 



655 



cat tct ggl gtg atg ggl gca gtg gtg gel cct ctg aca ata tta 
His Ser Gly Val Met Gly Ala Val Val Ala Pro Leu Thr He Leu 
200 205 210 



700 



ggg ggl cct ctl etc ate aga get gca tgg tac aca gel ggc att 
Gly Gly Pro Leu Leu He Arg Ala Ala Trp Tyr Thr Ala Gly He 
215 220 225 



745 



gig gga ggc clc tec acl gtg gec atg tgt gcg ccc agt gaa aag 
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Val Gly Gly Leu Ser Thr Val Ala Met Cys Ala Pro Ser Glu Lys 
230 235 . 240 



835 



880 



925 



ttt clg aac atg ggt gca ccc ctg gga gig ggc ctg ggt etc gtc 
Phe Leu Asn Met Gly Ala Pro Leu Gly Val Gly Leu Gly Leu Val 
245 250 255 

ttt gtg tec tea ttg gga let atg ttt ctt cca cct acc acc gtg 
Phe Val Ser Ser Leu Gly Ser Met Phe Leu Pro Pro Thr Thr Val 
260 265 270 

get ggt gec act ctt tac tea gtg gca atg tac ggt gga tta gtt 
Ala Gly Ala Thr Leu Tyr Ser Val Ala Met Tyr Gly Gly Leu Val 
275 280 285 

ctt tic age atg ttc ctt ctg tat gat acc cag aaa gta ate aag 
Leu Phe Ser Met Phe Leu Leu Tyr Asp Thr Gin Lys Val He Lys 
290 295 300 



cgt gca gaa gta tea cca atg tat gga gtt caa aaa tat gat ccc 1015 
Arg Ala Glu Val Ser Pro Met Tyr Gly Val Gin Lys Tyr Asp Pro 
305 310 315 



970 



1060 



att aac leg atg ctg agt ate lac atg gat aca tta aat ata ttt 
lie Asn Ser Met Leu Ser He Tyr Met Asp Thr Leu Asn lie Phe 
320 325 330 



atg cga gtt gca act atg ctg gca act gga ggc aac aga aag aaa 1105 

Met Arg Val Ala Thr Met Leu Ala Thr Gly Gly Asn Arg Lys Lys 

335 340 345 
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tga agtgact cagcttclgg cttctctgct acatcaaala tctlglttaa tggggcagat 1165 
atgcatlaaa lagtttgtac aagcagcttt cgtigaaglt tagaagataa gaaacalglc 1225 
atcatattta aatgttccgg laatgtgatg cct.cagglcl gcc 1268 
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m # © $5 si 

1. KT© (a) £tz\t (b) ©gSS; 

(a) @E?iJ#^ : 1 \Z$m<D7 5 / REJIIi^ftSISR ; 

(b) @2?iJ## : 1 ©75 ;8E5lll:iHT 1 L < tt£Scj@©75 /8?#*&> 

2. KT© (a) Sfctt (b) ©DNA 

(a) SB?'J#^ : 2 fcJEfcroifigE^J** Sfc*.DN A 

( b) IH?'J#^ : 20DNAtXhU>yi> hftftftTA'f^U XL. 
iO%»C*fiS«»t5»«*Wt5ieK*3- KT3DN A. 
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10 20 30 40 50 60 

gatcccatta actcgatgct gagtatctac atggatacat taaatatatt tatgcgagtt 60 

gcaactatgc tggcaactgg aggcaacaga aagaaatgaa gtgactcagc ttctggcttc 120 

tctgctacat caaatatctt gtttaatggg gcagatatgc attaaatagt ttgtacaagc 180 

agctttcgtt gaagtttaga agataagann catgtcatca tatttaaatg ttccggtaat 240 

gtgatgcctc aggtctgcct ttttttctgg agaataaatg cagtaatcct ctcccaaata 300 

agcacacaca tnttcanttc tcatgttttg agtgatttt 339 

mm- 2 

10 20 
cggtaatgtg atgcctcagg tctgcc 26 

10 20 30 

gaaggcaaca gacaggtctg acatggattg 

Gly Cys Val Arg Ser He Pro Tyr Asp Gin Ser Pro Gly Pro Lys His Leu 
5 10 15 

10 20 
ttccacctat atgtacttag caggg 25 

10 20 
agatactcag catcgagtta atggg 25 
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